Cmpt 330 C Programming Quiz 


February 4.2002 


S. Write a program segment equivalent to the following which uses a whi 1 e-statement instead of the 
for-atatement. Your program segment must perform the same operations in the same order as the 
given code. 

ina i. j, num|2C|, sqrl20l; 
tor J- 0 ; i < 20 ; i.., :»-)( 

num 1 i 1 * i; 
aqrlil a i*j; 

) 

i t j, r\u<w [J0l *v[30]> 

t<ao) 

’ *■ > 

sy [' ] •' *- * -1 3 

; 



C. (S marks) 

Suppose we have variablos declared and assigned as shown below 


j. k; 


float x, y; 


i - j - k * 3; 

X e Q.0; 

y = 2.3; 


Complete the following table An example is given to illustrate what needs to be provided to complete the 
table. The "equivalent expression" must make explicit, by use of parenthesis, the precedence of all 
operators. Assume that, priur to evaluation of each expression, the values of the variables are as initialized 
above. 
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A. (1 mark each, for 9 marks/ 

^ For each of the statements below, indicate whether it is true (‘T’) or false 

F The following two statements are equivalent (the storage class and type of variable a is the 
same in each case): ;/ • > 

char ad - "C World!-; 1 1 

and 

char - "C World!”; 

I A static variable not explicitly initialized is automatically initialized by default as if it (or its 

members, if it is an array) were assigned the constant 0. 

'X- On a machine with a word size of 32 bits, variables of type 2 eng i nt and (int *) are of the 
same size. 

_t_ In C, arguments which are non-pointer types are passed to a function using call-by-value 

Arguments which are pointer types are passed by reference. 'Jt -d p*'j } v* X - V K L* k 

J_ A function prototype defines the number and types of arguments which are passed to a 
function, and the return type of the function (type of the return value, if any) 

F Comments can be nested; that is, one piece of comment (delimited by “/*” and “*/”) can appear 
within another (also delimited by *7"° and “*/*). 

J_ The escape sequence for a carriage-return character is \r. 

^ i".. The Line fl) command is used to remove extra or extraneous white space from a C program. 

F_ To create a . h file (header file) from a normal . c file, one invokes the C compiler (cc> with the 
-h option. For instance. 

cc -h ;nystdio.c 

will create mystdio.h from mystdio. c 

B. (3*2*3 = 8 marks) 

Answer each of the following questions with a concise, precise answer. 

1. What is the meaning of each of the following operators? Le. say what operation, or 
combination of operations, each of the following operators performs 

(a) k b.tuiiit-anA 


\tS\- ik.(i 

0.45 b 


2. Name two unconditional branch statements (constructs). 
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last name (maximum of 10 letters), first name (maximum of 10 letters), college (2 letters 1 , year of 
program (an integer), and cumulative grade point average (CGPA) (a rational number), in that order. 

For example, the first few hnes of the input file might look like this: 

123156 smith Chris AS 3 84,0 

132765 Balloo Hog ley .'-.R 4 74.3 

612076 chant) Tzue E!4 4 81.2 

742806 Chretien Jeanne CO 3 87.1 

812712 Baggins Bilbo GS 15 64.6 

304615 Hang Yanwei E»J 4 91.0 

Assume that your program must read in and store this information for subsequent processing leg., sorting 
by last name or by CGPA >. — 

(a) Below, show the declaration of a struct StudentRecord that is capable of storing one row of the 
above inlormation. ^Wdewl^etofi t 

ml SlvJtwi hi we. W 
dor L&stMawttitll; 
cU' piea4 
cL»t Collect [_j]; 
wj Vto.e ; 

fUA CGPft; 

1; 



In the space below, define the manifest constant MAX_STUDENTS which is the maximum number of 
studen-..Record structure's that may be necessary (in your program) to hold all the data iu the input 


file. 


*t doW MM . STU0E N IS 100 


Sti p., lie « V X £ i? tor 

<1*1 (* cV ‘"fr-Cvvc-Vc ,t 


<c) 


Show the declaration of an array, student list, of Student Record structures (assuming the 
StudentRecord type as declared in part (a)). The array student 1 ist is capable of storing up to 
MAX_STUDENTS student records. 


struck StuAtwl Record sVtsAlvJ 1 l*st STUQENVh] j 


IW..-*. I fnx-d 

<d) Show the declaration of a variable studentreep which is a pointer to a record of type 

StudentRecord (defined in part (a)). Then show the allocation of a StudentRecord struct from 
dynamic-allocated memory, and the assignment to studentreep of the pointer to this memory. Make 
sure there are no type errors and make all type castings explicit. 

sWcF SV(xAb4 RecCrdl * bluAtm'ftC p j 


S>VwW\m.n ' (s+tyj^ MuAw.'Record ») woiloc ( 

S'-cJ.uJ feecorJ )) 


I 
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D. (3*3 - 6 marks) 

Knowledge about C programming concepts is necessary to prevent errors when programming. For each of 
the following C code segments, indicate and describe the error being made I.c. in each of the following 
pieces of code, a programming error is being made. Identify (in some easily discernible way) the error in 
each case. Also describe (by way of a short description) the nature of the error. Then indicate how the error 
can be concisely corrected without changing the intended logic of the prugram sample 


ti<k*\ewViow4 . 
error ihxAc unUei 

• define NAME -Jane Doe- , ^ 

in-, main, void > doou-cwV 


f.rVt 

= <i\oU-e'.i s. a*i.Uo k~> 

VU p._Y w4 »X*ef.U 


NAKE; 

printf<-»s\n”. NAMZlj 
printf (-%s'r.'. s); 
return 0; 


Nature of the error <x <Jwt o\ tcU.- »8, sleet iL. Jf s « 

p«u>W - It.- 4u»r) is btirwj als'.^v(A o- uuint of V^pe psiider-to-tWr. 

T^t Vlg is +o re well c Ae iltaliaij o-t 

S = NAME; 


* include <-stdic.h> 

#include <string.h> 


mainO 

( Filg ) *in£ile; 

ant x; 


infale = fopen( "’foobar", "r" J; 

fscanfl infile, -%d-, 4x ); 
printf( "the number is %x“, X ); 


Nature of the error: Idewfiktr OiJi Syr-fof rxoa^ts w*. C Oft c.o4t -speritc. iS* 

K^pt l<U».ViVier FILE is Pol n.t suet o.i 'Flit' tfervee eit^tr f{.t 
itcicjrJim u? (afiti ultrt (k arrawtoi^s (if F'.lt" is nuf o. <Att\o.rtA 

of iaV.lt u.ll be ol uirrn^ 4ijft. 

V.g) cV.o.Mig File, io "rILL " 

.1 

B. (3*1 *t*3*3*1 « 13 marks) 

Suppose that you are writing a C program to process a simple student information database, and 
^produce output reports. The input file to be used by your program has up to 100 rows of data, one for 
each student. Each row contains sue fields of data, namely the student's student number (an integer), 


page 4 


Cmpt 3301 Programming Quiz 


February' 4,2002 


2. Give at least two advantages and two disadvantages of using macros instead of functions. You can use 
examples to help make your point!si clear. 

*■*»""* txJ w .fi. « *. 

( oV iY\ct*V>) T^c~T' tVu 'jViwVcl ( Uw-*.'|) fwAttcw/j 

+W. ^ iotfW*) 

- macros oj<". "'O’*. al nui^fefc brcr^oe *U^ do kA rty^rc 

ft*. o»tt lito4 oV f<***iiV* &>il dj.A rt^i»f0 

- a Macro Cta It uW &**-*'■«*- ^ '•*»- U u 

diS«.\lawtAj e.cj 

* deW 

d-or t[_N 

cUr C \W*}\ 



W citjJIvwAt^ts (.<Wfc ^ 

ftl*. Cj.Mfc* « 'ik ***,?A^ C 
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(e) Show the declaration of a variable studentreclist which is a pointer to a dynamically-allocated 
array of pointers, each of which points to a Student Record struct. Then 6how the statement 
necessary to allocate storage for an array of size MAX_STUDENTS. where; each clement of the array is a 
pointer to a Student Record struct, and assign to sr.udentreolist the pointer to the dynamically- 
allocated storage. Make sure there are no type errors and make all type castings explicit. Finally, 
make the 0th row of studentrecli.se be the record pointed to by sruder.treep (from part (d)>. 
si rue.) SWJtui ^tconA • * stu.At^-1 r«.c V.yt • 

/+ co.r.»o) fct U«v.U SiuJ^j^etorJ + siuiiuirecl.'si tl > */ 

lisi • (sKuti Siurl.fcKlRt.orti * *■) callot ( HA*. STU?)t.MTS, 

iUtof ( siraU Mu4u,i Rttoni + )]j 


siu4e»ti rtcliU [o] = slu.ie»Vr ec y- 




(f) Suppose that records for students have been read in from the file, and information stored in 

dynamically-allocated storage pointed to by stuaentreciist. Suppose that c is declared to be of type 
char. Give a statement which will assign to c the value of the 3rd character of the laat. name of the 
fifth student. Remember that in C indexing begins at 0. 

C = ret list bO ttusl Hwt 1*1 


F. (2*4 ■ 6 marks) 

) Answer each of the following questions with a concise answer. 

1. Give two reasons why the C language became extremely popular, and continues to be popular more 
than 25 years after its inception. 

Crt'a-o-K «.fs\s. net ^..Vj Cv.CvjLL rtcy» ( M ssJlj ViV;t (*..•.\ 


two JsssAlU “.MuOi ( j) 

- Vr&o. coafTacK <_o~» c. 1 iv. 0 '.^ )ow*Upfcl 

pai^.Ut o-ssc^-bl^ 

- Afctt o.r<_ - >yjjjLt^ op«»v sorrel coaf.Uf* (nr ft, 
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